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OBJECTIVES: The development goal 1s to render uranium production environmentally acceptable while
PFRISIVING OT imMproving its profitability and sustainability The specific objective is to conduct engineering tests
and demonstrations that will lead to widespread introduction of modern technologies for in-situ uranium leaching
with minimum impact on groundwater and environmental quality.

BACKGROUND: Kazakstan is the world's fifth largest producer of wranium, much of it by in-situ leaching
(ISLy with sulphuric acid.  Present practice, which does nat include either groundwater restoration or
environmental remediation. has become increasingly unacceptable. As environmental costs begin to figure in
policy making, pressure is mounung to enforce environmental controls more vigorously on the extraction process.
Countries that have used ISL without undertaking reclamation during operation are now facing major
environmental problems. I has become essential to adopt production practices that balance economic,
environmenta) and technological factors. The Government has therefore requested the Agency's assistance in
selecting and ntroducing improved techrology for in-situ uranium leaching. In question are engineering and
econoruc choices related to (1) the most economical way to recover uranium by ISL. {ii) the best method of
conducung site reclamation during rmining operations; and (i) co-ordinating and harmonizing the roles of mine
operators and regulators 1o maximize both efficient resource utilization and environmental protection.

PROJECT PLAN: A key feature of the project is the joint involvement of regulatory authorities. reclamation
specialists. and the national runing company in planning and implementation. These interests are represented
respectively by the Atomic Energy Agency of the Republic of Kazakstan. Volkovgeologia, and KATEP. During
the project’s first phase. the principal acuvities will consist of test site selection and characterization. Criteria for
site selecuon will include lack of previous mining acitivity, an economic uraninm depesit at less than 300 m below
ground: conditions representative of the main mining region. access, and reasonable infrastructure  Site
charactenzauon will consist of gathering and interpreting basic data on the rock type. aquifer characteristics, and
size and quality of the uranium reserves The second phase will include ergineering and technical studies leading
to selecuon of opumal technology for drilling. water flow control, and reclamation. An example of alternatives to
be studied s the choiwce between sulphuric acid and carbonate brine as the leaching fluid  Leaching with
carbonates. if feasible, would reduce considerably environmental and aquifer damage. The project’s third phase
will address rehabilitation of the aquifer after mining stops. This phase will consist mainly of a demonstration of
reverse osmosis technology for water purification, coupled to development of a hydrological mode! for managing
water flow. Another important dimension of the project lies bevond the strictly technical realm  The project will
bring together three tmportant entities. regulators, mine operators, and reclamation specialists, with the goal of
helping them understand each other’s capabilities and Limitations Effective interaction among them is the key to
improving economic performance while presenving environmental quality,

NATIONAL COMMITMENT: The participating institutions will implement the project. They will provide (i)
technical support dunng site selection: (1} the equipment and personnel to drill 3-8 test hales for evaluating
alternatve extraction techniques, (iii) operational monitoring during engmeering tesis. and ({iv) operational
support during the groundwater restoration phase. A joint management team, conststing of sensor staff from the
participaung entities. will be responsible fer supervision and coordinauon.

AGENCY INPUT: The Agency will furmush expertise and expert services. a reverse osmosis unit for aquifer
restoration. equipment and software for data collection and analysis. trairung courses: and scientific visits

PROJECT DMPACT: The project will demonstrate the econemic and environmental advantages of introducing
modern pracuces 1nto the recovery of uranium by ISL extracuon.  Anctliary benefits will include an evaluation of
the feasibility of replacing the sulphuric acid leaching agent with the more benuign carbonate brines The project



design reflects the belief that a clear demonstration of modem techriques for ISL extraction of uranium will lead
to both better economic returns and effective environmental preservation. This will involve introducing metheds
of environmental accounung nto nauonal planning. In tumn, these methods will improve policy decisions
regarding. for example, the optimum degree of aquifer restoration. Setting an unrealistically high goal for aquifer
quality following remediauon would inroduce sertous economic disincentives. just as would a failure to take the
costs of emironmental damage into account. Finallv, making the right technical choices to optimize both
profitability and environmental protection will have important implications for other countries in the region.



